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PABOYASA NPOMPAMMA YYEEHOW OUCLUUMNIINHbBI
61.0.12 AuddepeHumarnbHblie ypaBHEHUSA

1. Koa u HaumeHoBaHue cneunanbHocTn: 01.05.01 dyHOameHTanbHble MaTeMaTnka u Mexa-
HUKa

2. Cneuunanusaums: CoBpeMeHHbIE METOAbI TEOPUN PYHKLMIA B MaTEMATUKE N MEXAHWKE
3. KBanudmkauusa sBbinyckHuka: Matematuk. MexaHuk. lNpenogasaTenb

4. dopma obyyeHUs: oyHas

5. Kachenpa, oTBevawLwan 3a peanmsaumio AUCUUNINHDbI: OYHKLMOHANBHOrO aHanusa u
onepaTopHbIX YpaBHEHUI

6. CoctaButenu nporpammbl: KameHckun Muxann Uropesuy, 4.¢.-M.H., npodeccop

7. PekomeHpgoBaHa: HMC matematunyeckoro cdakynbteTa, npotokosnt Ne 0500-03 ot 18.03.2025
r.

8. YuebHbIN roa: 2026-2027 CemecTp(bl): TpeTUn



9.Lllenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

[Hensmu ocBoeHUST y4eOHOW JUCIUTIMHBI SBIISTFOTCS

- O3HAKOMJICHHE CTYICHTOB C OCHOBHBIMHU MOHATHUSAMHU U METOJIaMU TEOPHUH OOBIKHOBEHHBIX
muddepeHuanbHbIX YPaBHEHUN.

3agaun yueOHOM AUCITUTIIINHBI:

- U3y4YCHHE TUTIOB YPAaBHEHUN, MHTETPUPYEMBIX B KBaJpaTypax;

- U3y4YCHHE TEOPEM O CYIIECTBOBAHUHU U €AMHCTBEHHOCTHU pelieHus 3aaaun Koy,

- U3y4YCHUE TEOPHH JIMHEHHBIX TuddepeHIInaabHbIX YPAaBHCHUM;

- 3HAKOMCTBO C OCHOBHBIMH (p)aKTaMH TEOPUU YCTOMYHUBOCTH.

10. MecTo y4ye6HOM gucuunnuHbl B cTpyktype OOIM: ancuunnuHa senseTca ob6a3aTtensHom
YyacTbto 6noka b1.

OcCHOBHbIE OMCUUNIIMHBI U NX pa3aenbl, HeobxoauMble A5l YCBOEHMUS Kypca
«dnpdepeHunanbHble ypaBHEHUSA:

— «MaTtemaTtunyecku aHanua» (NnpomnssogHas n anddepeHuman yHKUMK, HeonpeaeneHHbIn 1
onpeerieHHbIn HTerpanbl, YacTHbIE MPOU3BOAHbIE, HEMPEPBLIBHOCTL, dOpMyna

Tewnnopa, yicrnosble U PYHKUMOHArbHbIE pAabl);

— «Anrebpay, «JInHenHasa anrebpa» (MaTpuLbl, ONpeaenuTenn, TEOpPeEMbI O paspeLlnMoCcTn Nn-
HEWHbIX CUCTEM).

Aucumnnuua «dnddepeHumansHble ypaBHEHNAY ABNAETCS HeOO6X0ANMMOKN AN YCBOEHUS
TakNX OUCUUMNIIMH KaK: «YpaBHEHUS C 4acCTHbIMU MNPOU3BOAHLIMWY, «YUCNEHHble MeTon4bl»,
«MeTogbl onTuMmnsaumny, « TeopeTnyeckas MexaHuka.

11. MnaHupyemble pe3ynbTaTbl O0y4YeHUsi MO AUCUUNIIMHEe/MOAYINIO (3HaHWUA, YMeHus,
HaBbIKW), COOTHECEHHbIe C NNlaHUpPyeMbIMU pe3yribTaTaMU OCBOeHUs o6pa3oBaTenbHOMN
nporpaMmmbl (KOMNeTEHLUAMU) U UHAUKATOPAMU UX OOCTUKEHURA:

Kog HasBaHwue komne- Koa(bl) WHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4YeHus
TeHUmMu

CnocobeH Haxo- OrnkK-1.1 O6napaet 6a30BbI- 3HaTb: 6a3oBble 3HaHUS, NONy4YeHHble B 06na-
ANTb, hOPMYNnpo- MW 3HaHWSMK, NOMy- | cTK MaTemMaTUYECKUX 1 (UrN) ECTECTBEHHbIX
BaTb M pellaTtb ak- YeHHbIMY B 0bnacTu Hayk.
TyarbHbI€ 1 3Ha- MaTemMaTieckix u YMmeTb: ucnonb3oBaTb 6a30Bble 3HaHWS B 06-
YnMble Npobnemsl (Mnn) ecTecTBEHHbIX
byHAAMEHTANLHON HayK nacTtu maTemaTU4ecKnx v Smnm) €CTEeCTBEHHbIX
MaTeMaTuKn U me- OMK-1.2 | YmeeT ucnonb3osatk | H2YK B POECCMOHANLHON AeATENbHOCTH
XaHUKU fa3oBble 3HaHWS B | BnageTb HaBblKaMW: Bbl60pa MeToAoB pelle-

obnacty martemaTtu- | HUS 3agad npod)eccuoHanbHON OesaTenbHOCTH
Yeckux u (Unm) ecte- | Ha OCHOBE TEOPETUYECKNX 3HAHUN

CTBEHHbIX HayKk B
npodeccruoHanbHom
OesATenbHOCTH
OrK-1.3 VimeeT HaBblkM Bbl-
bopa MmeTomoOB pe-
lWeHns 3ajad npo-
deccuoHaneHOM fe-
ATENbHOCTU Ha oOcC-
HOBE TEOpPEeTUYECKNX
3HaHWN.

OTlK-1

2. O6bemM gucuvninHbl B 3a4eTHbIX eauHuuax/yac.(e coomeemcmeuu ¢ y4e6HbIM MIaHOM) —
8/288.



dopma NPOMEXYTOYHOM aTTeCTaLMM 3a4ET U IK3amMeH

13. TpynoemkocTb No BMAam y4ebHom paboTbl

TpyaoemMKoCTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
Ne 3
AyOWTOpPHbIE 3aHATUS 136 136
nekumm 68 68
B TOM YMUCHIE: npakTuyeckme 68 68
naboparopHble 0 0
CamocTosTenbHasi paborta 116 116
dopma NpomexyTo4HOM aTTecTaLmm 36 36
(3a4ém u sk3ameH — 4ac.)
UToro: 288 288

13.1. CopepxaHue QUCLUMNIUHDI

n/n Peanusauus
pasgena guc-
HaumeHoBaHune pasgena LMNSUHBI C
CopepxaHve pasgena aMcunnimHbl
ANCUUNNNHBI MOMOLLBIO OH-
nanH-kypca,
OYMK *
1. Nlekuum
1.1 OnemeHTapHas Teopus. OCHOBHbIe NOHATUSA. YpaBHEHMUS C pa3gensowummucs https://edu.vsu.r
nepemeHHbIMU. JIMHeNHbIe ypaBHEHUSA NEPBOro nopsaa- | u/course/view.p
Ka. YpaBHeHus B NonHbIX anddepeHumnanax. 3amenbl | hp?id=9665
nepemeHHbiXx. O NpMbnmxeHHbIX MeToaax pewenuns. O
cocTaBneHumn guddepeHLumanbHbIX YpaBHEHUA.
1.2 3apava Kowwu. Teopema Kowmwm-lMukapa. Opyrue Teopembl cywectso- | https://edu.vsu.r
BaHWsA U eguHcTBEHHOCTU. OnepaTop casura, npo- u/course/view.p
CTeNLine CBOUCTBa hp?id=9665
1.3 JInHenHble cucTEMBI. CyllecTBOBaHNE U €OUHCTBEHHOCTb PELUEHUA NUHEWN- | https://edu.vsu.r
HbIX cucTem, onepatop casura. ®yHoameHTanbHble | u/course/view.p
cucTembl pelleHunin. JInHenHble ypaBHEHUSA ¢ NOCTosAH- | hp?id=9665
HbIMW KO3(uLmeHTamun. JIMHenHble cucTembl C Mo-
CTOSIHHBbIMW KO3(ppurLMeHTamu.
14 YCTONYNBOCTb OCHOBHbIE MOHATUSA TEOPUN YCTOMYMBOCTU. YCTomum- | https://edu.vsu.r
BOCTb JIMHENHBbIX cucTtem. Teopembl JlanyHoBa 06 | u/course/view.p
YCTOMYMBOCTM MO nepBomy npubnumxkenuto. 3aBucu- | hp?id=9665
MOCTb PeLUEeHWUA OT HavyanbHbIX 3HA4YEHUN
2. NpakTn4yeckme 3aHATUA
2.1 OnemeHTapHas Teopus YpaBHeHVs C pasgensiowmMmuca nepemMeHHbiMu U1 | https://edu.vsu.r
npuBogsAWMecss K HUM, OOHOPOAHbIE YpaBHEHUA W | u/course/view.p
NPUBOASALUNECH K HUM, TUHEWHbIE YypaBHEHUS U ypas- | hp?id=9665
HeHnss BepHynnu, ypaBHeHUs B MNOMHbIX AuddepeH-
uuanax u MWHTErpupyroLwmn MHOXUTENb, YpaBHEHUS
HepaspeLleHHble OTHOCUTENbHO MPOM3BOAHON, ypaB-
HEeHMs [Jonyckalwowue MNOHWXKEHUs nopsagka, meToq
W3OKIUH
2.2 3agava Kowwm MpoBepka ycnosuin Teopemsbl Kowwu-MNukapa B nonoce | https://edu.vsu.r
n nokanbHon Teopembl Kowwu-MNukapa. OueHka no- | u/course/view.p
rPELLUHOCTN. lMocTpoeHue wHTerpanbHOW BOPOHKKU. | hp?id=9665
lMpoBepka CBOWCTB onepaTtopa cABwura, MOCTPOEHUS
oneparopa casura.
2.3 JINHenHbIe cncTEMBI JInHenHble cucTembl € NOCTOAHHLIMU KO3bduLmeHTa- | https://edu.vsu.r

Mu, beH,D,aMeHTaﬂbele maTtpuubl, NUHENHbIE ypaB-
HEHNA C NOCTOAHHbIMU KOSd)d)I/ILI,VIeHTaMI/I.

u/course/view.p
hp?id=9665




2.4 YcTon4mnBoCTb YCTOMYMBOCTE MO onpeaeneHve, YCTOMYMBOCTb MO | https://edu.vsu.r
nepsomMy npubnuxkeHunto, kputepun Nypeuua, ocobble | u/course/view.p
TOYKWN JIMHENHbIX OBYMEPHbIX CUCTEM. hp?id=9665

3. JlabopaTopHble 3aHATUSA

13.2. Tembl (pasgenbl) AUCUUNIUHBI U BUAbI 3aHATUN

Bugpbl 3aHATUI (KONMYECTBO YacoB)
Ne HanmeHoBaHue TemMbl
CamocTtosATenbHas

n/n (pasgena) gucumnnuvHel | Nekuun MpakTuyeckme | JlabopaTopHble pa6oTa Bcero
OnemMeHTapHas Teopwusi. 18 20 32 70
3apada Kowin. 16 14 22 52
JInHenHble cncTemsl. 18 20 32 70
YCTOMYMBOCTb 16 14 30 60
Wtoro: 68 68 116 252

14. MeToanyeckme ykasaHusa ans o6y4aroLmxcs no 0CBOEHUIO AUCLUNIIUHDbI

B npouecce npenogaBaHus ANCLMNIIMHBLI UCMOMB3YOTCA Takne BuAbl yd4ebHon paboTbl,
KaK Nnekummn, npakTuyeckne 3aHSaTUS, a Takke pasnnyHble BUabl CaMOCTOATENbHON paboTbl 00y-
Yarowmxcsa. Ha nekumnsax pacckasbiBaeTcs TeOpeTUYECKUA MaTepuarn, Ha NpakTUYeCcKnX 3aHATK-
AX pelualoTcs 3agadm No TeopeTudeckoMy Matepuany, NpoYUTaHHOMY Ha NEeKLMSIX.

CamocTosaTenbHas yvyebHasa geaTenbHOCTb CTYAEeHTOB npeanonaraeT BbINOfIHEHNE crie-
AyoLWmMX 3adaHni:

1) camocToaTenbHoe M3yvyeHne y4yebHbiXx MatepmanoB no pasgenam 1-4 ¢ ucnonb3oBa-
HMEM OCHOBHOW W AOMOMHUTENBbHOW NuTepaTtypbl, MHHPOPMALMOHHO-CMIPABOYHbLIX U MOUCKOBbLIX
cUCTeM;

2) NOArOTOBKY K TEKyLUM aTTecTauusM: BbIMOSHEHWEe AOMAaLUHUX 3aJaHui, CamMoCTOd-
TenbHOe OCBOEHME MOHATUMHOrO annapara no Kaxgoun Teme.

Bonpocbl NEKUMOHHBIX U NPAKTUYECKNX 3aHATUN OBCYXXOatoTCs Ha 3aHATUAX B BUAE YCT-
HOro onpoca — UHAMBNAYanbHOro N poHTanbLHOro. Npu NOAroToBKe K NEKUMOHHBIM U MpakTu-
YECKUM 3aHATUAM, 0By4YaloLUMCS BaXXHO MOMHUTbL, YTO UX 3adada, oTBeYasi Ha OCHOBHbIE BO-
NpoCbl NraHa 3aHaTUS U OONONHUTENbHbIE BONPOCHI NpenogasaTtens, nokasaTtb CBOW 3HAHUA U
Kpyrosop, yMeHue JiorMyeckm nocTpouUTb OTBET, BrageHuMe mMaTtemaTUdeckum annapatom u
WHble KOMMYHUKaTUBHbIE HaBbIKM, YMEHMEe OTCTamBaTb CBOK MpodheccrMoHanbHyo nosvumio. B
X04e YCTHOro onpoca BbISBAAITCA AeTanu, KOTopble Mo KakMM-TO MpuYMHaMm okasanucb Hepo-
CTaTOYHO OCMbICINIEHHBbIMW CTyAEeHTaMM B Xo4e YY4eOHbIX 3aHATUN. Tem cambiM Onpoc BbINOSTHS-
eT BaXHeunwune obyyatoLLyto, pa3BnBatoLLYO U KOPPEKTUPYHIOLLYIO (PYHKUUKM, NO3BONSIET CTYOEH-
TaM y4ecTb HefopaboTkn n nsbexaTb UX NPU NOArOTOBKE K NPOMEXYTOYHbIM aTTeCTaLMsAM.

Bce BbINONHAeMble CTygeHTaMW CaMOCTOATENbHO 3aaHusa noafiexart nocnenytolen
nposepke npenogasateneM. Pe3ynbTathl TEKYLUNX aTTecTaumi y4MTbiBalOTCA NpenogasaTtenemM
npu NpoBeLeHNN NMPOMEXYTOYHON aTTecTaumm (3 ceMecTp — 3a4€T, IK3aMeH).

B cnyyae HeobxooumMocTu nepexoda Ha AUCTAHUMOHHBIA PeXUM 0ByYeHNa ncnonb3yeT-
cA ANEKTPOHHbIN KypcC «OdnddepeHumnanbHble ypaBHEHUA» (URL:
https://edu.vsu.ru/course/view.php?id=11906) Ha nopTane «ONEKTPOHHbIN yHMBepcuTeT BIY».

15. NepeyYyeHb OCHOBHOW U OONOJSIHUTENILHOW NUTepaTypbl, PeCypCOB UHTEPHET, HeobXo-

OVMbIX ANA OCBOEHUA ANCUUNIUHDbI (criucok numepamypbl oghopmssiemcss 8 coomeemcmauu ¢ mpebo-
saHusimu TOCT u ucrnionb3yemcsi obujasi CK8O3Hasi Hymepauyusi 0518 cex audo8 UCMOYHUKO8)

a) OCHOBHas nuteparypa:

Ne n/n NcTOYHMK

BopoBckux A. B. Jlekumm no o6bIkKHOBEHHBLIM AnddepeHLmansHbiM ypaBHEHUAM : [y4ebHuK] /
A.B. boposckux, A.W. MNepos .— 2-e n3ga., ucnp. n gon. — BopoHex : N3gaTtenbcko-
nonurpaduyecknii LLeHTp BopoHexckoro rocygapctBeHHOro yHmsepcuteta, 2014 .— 548 c.

PununnoB A. ®. CoopHuk 3agad no guddepeHumnansHbiM ypaBHeHusam / A.®. dunmnnos .—
M. ; Wxesck : PX[, 2000 .— 174 c.(v npegblayLive usgaHus)



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=15411&TERM=%D0%91%D0%BE%D1%80%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D1%85,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D1%81%D0%BB%D0%B0%D0%B2%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23623&TERM=%D0%A4%D0%B8%D0%BB%D0%B8%D0%BF%D0%BF%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

OndpdepeHumnanbHble ypaBHEHUS: NnaH nabopaTopHbIX 3aHATUI (MCNpaBneHHbIn 1 gopabo-

3. TaHHbIN) : MeToamdeckne ykasaHusa / N. ®. NlexxeHuHa, J1. M. MeTtposa, W. H. MNMpsgko .— 36 BI'Y
— CBoboaHbIn gocTtyn 13 uHtTpacetn BIY :http://www.lib.vsu.ru/elib/texts/method/vsu/m18-
46.pdf.

OnddepeHumanbHble ypaBHeHUS : MaTepuanbl K NepBov aTrectauum : yyebHoe nocobue ans

4. By30B / BopoHex. roc. yH-T;/ N.®. NlexxeHnHa [n ap.] .— BopoHex : JIOI BI'Y, 2006 .— Csoboa-

HbI 4ocTyn n3 nHTpacetu BIY : http://www.lib.vsu.ru/elib/texts/method/vsu/may07213.pdf.
OnddepeHunanbHble ypaBHEHMST : KOHCMEKTbI NIEKLMIA, BOMpOCH! U 3agayn. Y. 1. DnemeHTap-
5. Hasa Teopus / V.H. Mpsako, J1.MN. NeTtpoBa .— 3b BI'Y — CeoGogHbIV AOCTYN U3 nHTpacety BIy
:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf.

OndpdepeHumnanbHble ypaBHEHNS [QNEKTPOHHbIA PeCcypC] : KOHCNEKTbl NEeKUUN, BONPOCHI 1 3a-
6. aauun. Y. 2. 3agaun Kowwm /W.H. MNpsagko, J1.MN. MeTtposa - 3b BI'Y.— CBoboaHbIN JOCTYN U3 UH-
TpaceTtu BI'Y:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-220.pdf

OndpdepeHumnanbHble ypaBHEHMS: KOHCMEKTbI NeKL M, Bonpockl U 3agaHus. Y. 3. JluHenHbie

7. ypasHeHus / coct. /J1. . MeTtposa, U. H. MNMpsako .— 36 BI'Y.— CBo6oaHbIN 4OCTYN N3 UHTpa-
cetu BI'Y:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-80.pdf

OnddepeHunanbHble ypaBHEHMS: KOHCMEKTLI NEKLMIA, BONPOCh! U 3agaHud. Y. 4. YCTOMYMBOCTb
8. /. H. Npsagko, J1. . MeTtpoBa .— 3b BI'Y.— CBoboaHkIn ocTyn U3 untpacetn BIy
:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-81.pdf.

6) gononHuTenbHasa nuTeparypa:
Ne n/n NcTOYHMK

Iemposckut U. I. Jlekyuu no meopuu 0bbIKHO8EHHbIX OugbchepeHyuarnbHbIX ypasHeHul :

9. Y4yebHuk 0ns cmyd. mex.-mMam. crieyuansHocmel yH-mos / W.I". [Nemposckudi ; 10d ped. A.L.
Mbiwkuca, O.A. OnetiHuka .— M. : N30-e0 Mock. yH-ma, 1984 .— 295 c.

KpacHocensckuti M. A. Oriepamop cdguea o mpaekmopusm OuggepeHyuarnbHbIX ypagHe-
Huli / M.A. KpacHocenbckuli .— M. : Hayka, 1966 .— 331 ¢

lonmpsizuH JI. C. O6biKHOBEHHbIE QUhepeHyuarnbHbIe ypasHEeHUs | y4ebHuUK dnsi cmyd.
mam. cney. yH-mos / J1.C. [NToHmpsieuH .— 5-e u3d. — M. : Hayka, 1982 .— 331 ¢

TuxoHoeg A. H. [luchchepeHuyuarnbHble ypasHeHUs ;| Y4ebHukK disi cmyd. 8y308, obyH. rio crieu.
12. "Qu3suka" u "lpuknadHass mamemamuka"/ A. H. TuxoHos, A. b. Bacunbsesa, A. I'. CeewHuUKo8
.— 3-e u3d. — M. : Hayka : ®usamammnum, 1998 .— 231 c.

10.

11.

B) MHOPMAaLIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (oduLmanbHble pecypchbl MHTEPHET)*:
Ne n/n Pecypc

13, OnektpoHHbIn Katanor 3HE BI'Y https://lib.vsu.ru/zgate?Init+lib.xml,simple.xsl+rus

14 O6pasoBaTtenbHblvi nopTan "OnekTPoHHbI yHuBepcuteT BIy”

*

BHavane ykasbiBawotca OBC, ¢ koTopbiMM wumetoTcs goroBopa y BIY, 3atemM OTKpbITble 3MEeKTPOHHO-
obpasoBaTtenbHble pecypchbl, OHNamH-kypcbl, YMK

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecrnevyeHUss ANsl CaMOCTOATENIbLHOW paboTbl
(yyebHo-Memoduyeckue pekomeHOauuu, nocobusi, 3adaqyHuUKku, MemooudecKkue yKas3aHUsi 10 8bIMOSTHEHUIO MpakK-
muyeckux (KOHMPOIIbHbIX), Kypcoebix pabom u dp.)

Ne n/n NcTOYHMK

BopoBckux A. B. Jlekumm no 06bIKHOBEHHBIM AnddepeHumansHbiM ypaBHEHUAM : [y4ebHuK] /
A.B. boposckux, A.W. lNepos .— 2-e n3a., ucnp. n gon. — BopoHex : N3gaTensbcko-
nonurpaduyecknii LeHTp BopoHexckoro rocygapcteeHHoro yHmeepcuteta, 2014 .— 548 c.

PununnoB A. ®. COopHuk 3agad no guddepeHumnansHbiM ypaBHeHusam / A.®. dununnos .—

2 M. ; Vxesck : PXJ, 2000 .— 174 c.
OnddepeHumanbHble ypaBHEHUS: NaH NnadbopaTopHbIX 3aHATUN (UCNpaBneHHbIN 1 fopabo-
3 TaHHbIN) : MeToamdeckne ykasaHusa / N. ®. NlexxeHuHa, J1. M. MeTtposa, W. H. MNMpsagko .— 36 BI'Y
’ — CBobogHbIvi goctyn us nHtpacetun BIY :hitp://www.lib.vsu.ru/elib/texts/method/vsu/m18-
46.pdf.
OnddepeHumanbHble ypaBHeEHUS : MaTepuarnbl K NepBov aTTectaumm : yiuebHoe nocobue ans
4. By30B / BopoHex. roc. yH-T;/ N.®. JlexxeHunHa [u gp.] .— BopoHex : J1OIM BI'Y, 2006 .— Csobog-

HbI OCTyn 13 uHTpacetn BIY : http://www.lib.vsu.ru/elib/texts/method/vsu/may07213.pdf.
5 AdnddepeHumanbHble ypaBHEHUS : KOHCMEKTbI NEKUUn, BOMpockl 1 3agayun. Y. 1. DnemeHTap-



http://www.lib.vsu.ru/elib/texts/method/vsu/m18-46.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-46.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/may07213.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-220.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-80.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-81.pdf
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https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23623&TERM=%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D1%81%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%9C%D0%B0%D1%80%D0%BA%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23623&TERM=%D0%9F%D0%BE%D0%BD%D1%82%D1%80%D1%8F%D0%B3%D0%B8%D0%BD,%20%D0%9B%D0%B5%D0%B2%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23623&TERM=%D0%A2%D0%B8%D1%85%D0%BE%D0%BD%D0%BE%D0%B2,%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?Init+lib.xml,simple.xsl+rus
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Haga Teopus / N.H. Mpsaako, J1.MN. NeTtposa .— 36 BI'Y — CBob6oaHbIV AocTyn u3 nHtpacety By
-http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf.

OndpdepeHumnanbHble ypaBHEHUS [QNEKTPOHHBINA Pecypc] : KOHCNEKTbl NeKUU, BONPOCh! 1 3a-
6. aauu. Y. 2. 3agaun Kowm /W.H. MNpsagko, J1.T. MeTtpoea - 3b BI'Y.— CBo6oAHbIN JOCTYN U3 UH-
TpaceTtu BIY:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-220.pdf

OundbdepeHumanbHble YpaBHEHUS: KOHCNEKTbI NeKUMA, BONPOCkl U 3agaHus. Y. 3. JInHenHble

7. ypaBHeHwus / cocT. /J1. . NeTposa, U. H. MNpsako .— 3b BI'Y.— CeobogHbI AOCTYN U3 NHTpa-
cetu BI'Y:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-80.pdf

OundbdepeHumanbHble ypaBHEHUS: KOHCNEKTbI NEKL A, BONPOCHI 1 3agaHus. Y. 4. YCTONYMBOCTb
8. [ WN. H. Npsgko, J1. . MNMeTtpoea .— 3b BI'Y.— CBoboaHbIn goctyn U3 untpacetn BIry
-http://www.lib.vsu.ru/elib/texts/method/vsu/m18-81.pdf.

17. O6pa3oBaTesfibHble TEXHONIONMU, UCMNOJb3yeMble NpuU peanusauum y4yebHon Aucum-
NSIMHbI, BKNOYass AUCTaHUUOHHbIe obOpa3oBaTtenbHble TexHonoruu ([OT), anekTpoHHoe
oby4yeHue (30), cmewaHHOe 0GyyYeHue):

MHdopMaumoHHaa nekumsi, NpakTuyeckoe 3aHATUe, Nekumsi-Busyanusauus, npaktnyeckoe 3a-
HSATME B (bopmMe Npe3eHTaLumn, CamMoCTOSATENbHOE N3YYEeHNE NEKLMOHHOIO MaTepmana Ha OCHO-
BE npeanaraemblX 3MEKTPOHHbIX Y4EOHUKOB, NpakTUYeckoe AOMallHee 3adaHune, KOHTPOSbHas
paboTa, 3Kk3ameH

18. MaTepuanbHO-TeXHUYECKOe obecnevyeHne QUCUUNINHLI: YyebHas ayantopus ons npo-
BeJeHUs 3aHATUN NIEKUMOHHOIO M CEMUHAPCKOro Tuna, TeKyLero KOHTPONA U NpoMexXyTOYHON
aTTecTtauuu; cneynanmampoBaHHasa mebensb.

19. OueHoO4YHbIe cpeacTBa ANs NPoOBeAEHUA TEKYLEeN U NPOMEXYTOYHOM aTTecTaumm

MopsiAoK OLEeHKM 0CBOEHMS 0byYatoLwmmmncs y4ebHoro MaTepumana onpeaensieTcs co-
AepXKaHeM crieayroLmMx pa3aenos AUCLUMMNIMHDI:

Ne HaumeHoBaHwue pasge- KoMne- WHamnkaTtop(bl)
n/n na gucuunnuHel (mogy- TeHuma(n) OOCTUXEeHNA OueHouHble cpeacTaa
ns) KOMNeTeHUUn
OnemMeHTapHas OMK-1 OlK-1.1
1. | Teopus OnK-1.2 KM — koHTpornbHas paboTta 1
Ol1K-1.3
3apgayva Kowuun OMK-1 OrK-1.1
2. OrK-1.2 KM — koHTponbHas pabota 1
Ol1K-1.3
JInHelHbIe cuctembl ONK-1 OrlK-1.1
3. OrlK-1.2 KM — koHTponbHas paboTta 2,
OrllK-1.3
YcTonumBocTb ONK-1 OrlK-1.1
4. OrlK-1.2 KM — koHTponbHasi pabota 2
OrllK-1.3
[MpomexyToyHasa aTTecTaums lMepeyeHb BOMpocoB
dopma KOHTpONs — 3a4€T N 3K3aMeH [MpakTnyeckoe 3agaHue

20 TunoBble OLEHOYHbIE CcpeacTBa U MeToAMYecKue MaTepuanbl, onpegensiowme npo-
Leaypbl OLeHUBaHUSA

20.1 TeKywWwMin KOHTPOISb YCNEBaemMocCTun

Tekywiaa atrectayus npoBOgUTCA B COOTBETCTBUM C [onoxeHnem o Tekyllen atTtecTta-
umm obyyarowmxcs No nporpaMmmam Bbiclero obpasoBaHns BOPOHEXCKOro rocyaapCTBEHHOro
yHMBEpcUTETA.


http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-220.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-80.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-81.pdf

Tekyllas atTectaums NpoBoANTCA B (oOpPMeE KOHTPOSbHbIX paboT, npe3eHTaumm u npo-
BEPKM JOMALLHEro 3agaHus, cogepxaHue KoTopblx npuBegeHo Huxe. [lomallHee 3agaHune Bbl-
MONHAETCA KaXXabIM CTYAEHTOM CaMOCTOSITENBbHO N 06CYXOaeTCcs Ha CrneayloLemM 3aHATUN.
CTyOeHTbl TPEeHNPYTCA JOMa CTPOUT Mosie HanpasBneHnin C NOMOLLIbIO NPUKNaAHbIX NakeToB
UM co3garoT CBOU NPOrpaMmbl U AEMOHCTPUPYIOT pe3yrbTaThbl HA 3aHATUM. B xoae KOHTPOnb-
Hon paboTbl obyyatowemycs Boigaetca KM ¢ npaktnyecknm nepeyHemM 3agaHum n npegnara-
eTCH pelwnTb AaHHble 3aaHus. B xoae BbINOMHEHNA 3a0aHWA HENb3K NONb30BaThbCA Cpea-
cTBaMu CBA3M (BKItoYasa ceTb MHTEpHeT), HO MOXHO MOMb30BaTLCS NOOLIMY NeYaTHbIMA U py-
KOMUCHbIMW MaTepuanamu, orpaHndeHne no spemeHn — 90 aCTPOHOMUYECKUX MUHYT.

1. MNepeyeHb gOMaLWIHUX 3a4aHUN NpuBeaEH B MeToaudke “ Jupgepenyuanvuvie ypasne-
HUSL: NILAH 1AO0PAMOPHLIX 3aHAMUL (UCAPAGLIEHHbIL U 0OPAOOMAHHBLIL). MEMOOU4ecKue YyKazanus ~

2. MprMepbl KOHTPONbHbLIX paboT

Mpumep KoHTponbHOM pab6oTbl Ne 1

PewnTb ypaBHEHUSA

1. y'—y* cosx = ytgx

2. (x—ycosl)dx+xcoszdy =0
X X

3. + Y +y)dx+2xy+x+e’)dy =0
4.3y" =y"+y

5. MNokaxnte, YyTo 3agada Kowmn
x'= (tgt)'sin(t+x), x(O) =0

T T
MMeeT Ha nHTepsarse _E’E €NHCTBEHHOE peLleHne.

Mpumep KOHTpONbHOM pab6oTbl Ne 2

1. HanTtu BCe NonoxeHus paBHOBECUSA U UCCeoBaTb UX HA YCTOMYMBOCTb
{)’c =(x+D(y-D,
y=xy+2.
2. HanTtu yacTHoe pelueHne ypaBHeHNs
Y +4y"+7Y" 16y +2y=e"
N nccrnegosaTb €ro Ha YCTOMYMBOCTb.
3. Pewutb ypaBHeHne

y(s) _ 2y(4) + 2ym _4y// + yl _2y =0

4 3. PewuTb cuctemy:
x'=3y—x+4t,
y'=3y-x+2

)
N Hantn g, 0



5. [Ina cucTteMbl IMHENHBIN YPaBHEHUI ONPeAenUTb TUM 0COBON TOYKN, MOCTPOUTL 3CKN3 (Ha30BOro
nopTpeTa, onpeaenuTb HanpaBneHUst ABMKEHUS

X=-3x+2y,
y=x—4y.

KpuTepum oueHnBaHna KoMmneTeHuunin YpoBeHb chop- LLikana oueHokK
MUPOBaAHHOCTU
KOMMeTeHLNN
OGyyarowumiics B NONHOM Mepe ymeeT Knaccnduumpo- lNoebiweHHbIt OTJSINYHO
BaTb YpaBHEHUNA N NPUMEHATbL OCHOBHbIE MeTOoAbI pe- yposeHb
LWeHNsA 06bIKHOBEHHbIX AnddepeHLmnanbHbIX ypaBHEHWU
N UX CUCTEM; BriageeT HaBblkaMu MOOENMPOBaHUA Npak-
TUYeCKMX 3aday guddepeHunanbHbIMU YpaBHEHUAMU U
nccneaoBaHNs CBOMCTB peLleHnii 0ObIKHOBEHHbIX And-
depeHumanbHbIX YpaBHEHUIN 1 NX cucTeM. BepHo BbI-
NOSHEHbI BCE 3ajaHNSA KOHTPOSbHON paboThbl.
OGyyaowumiics B LienomM ymeeT KnaccuduumpoBaTb basosniti XOpOLLO
YPaBHEHUSA N NPUMEHATbL OCHOBHbIE METOAbI peLLeHUs yposeHb
06bIKHOBEHHbIX AnddepeHLmanbHbIX YPaBHEHNUIA U UX
cucTeM; BnageeT HaBblkaMy MOOENMPOBAHUS NpakTuye-
CKMX 3agay anddepeHumanbHbIMU ypaBHEHNAMN U UC-
CnefoBaHUst CBOMCTB peLleHnin 0ObIKHOBEHHbIX andde-
peHumarnbHbIX YypaBHEHUI N NX cUCTEM. B pelueHunsax
A0NyLLEHbl He3HAaYMTENbHbIE OLUMOKN NN NPaBUNbHO
BbIMOMHEHbI YeTblpe U3 NATU 3agaHun.

O6yuatowmincsa dpparmeHTapHo cnocobeH knaccnduun- | lNopozossiti yOOBNETBOPU-
poBaTb YpaBHEHUS N NPUMEHSATb OCHOBHbIE METOZbI yposeeHb TENbHO
peLleHns 0BbIKHOBEHHbIX AuddepeHLmanbHbIX YpaBHe-
HUM N UX CUCTEM, HE YMeeT uccregosatb auddepeH-
uunarnbHble ypaBHEHUS UnNn JONyCKaeT CyLEeCTBEHHbIE
owmnbkn. B pelueHnsax gonyLieHbl CyLecTBEHHbIE
OLUNOBKN UIK NPaBUNbHO BLINOSTHEHbI TPU U3 NATU 3a-
JaHnn

Obyuarowmnca AeMOHCTPUPYET OTPbIBOYHbIE, (hparmeH- - HeyOoBneTBoOpU-
TapHble 3HaHusl, JonycKaeT rpyGble oWnGKM. TEenBbHO

20.2 NMpomexyToyHasa aTrecTaums

lMpomexyTouyHas aTTecTaums No QUCLMNIIMHE OCYLLECTBMASIETCA C NOMOLLLIO CreayoLmx oLle-
HOYHbIX CPEACTB:
CobecedosaHue o ak3ameHauuoHHbIM bunemam

3aueT cTaBUTLCA NO pesynbTaTaM KOHTPOSIbHbLIX paborT.

NeNe n/n
TeMmbl K TeKyLLle aTTecTalmmn (3K3aMeHy)

1. OcHOBHbIE onpeaeneHus.




2. Teopema 06 ypaBHEHWM C pa3feneHHbIMN NEPEMEHHBIMU.

3. YT1BepxaeHve o6 obuwem pewwenun JIOY.

4. CeowicTBa peLueHun J1Y.

5. YTBEpXAeHVE O pasnnYHbIX TPAKTOBKAX CUMMETPUYHOIO YPaBHEHWS.
6. Teopema 06 nHterpmposanum YI[.

7. MpusHak nonHoro anddepeHumana n anroputMm HaxoxgeHus MNo.
8. YpaBHeHue konebaTenbHOro KOHTypa.

9. MaTtemaTtunyeckas MOLENb CUCTEMbI «KXULLHUK-)KEPTBay.

10. YpaBHeHMe MasiTH1Ka.

11. MeTog n3oknuH (npumep).

12. MeTog nomaHbIx dunepa (npumep).

13. dopmynunposka TeopeMbl Kowwim—llukapa.

14, Jlemma 06 3KBMBaNEHTHOM MHTErparibHOM YPaBHEHUM.

15. Onpegenenne nocnegoBaTtesibHbIX NPUONMKEHUN.

16. Jlemma o cbnuxeHun

17. Jlemma o cxogmmocTun

18. OueHka NorpeLIHoCcTK

19. Jlemma o cxogumocTu

20. dopmynunposka TeopeMbl Kown—lukapa ¢ nepemMeHHon KoHCTaHTon Jlvnwuua.
21. dopmynmpoBka nokansHon Teopembl Kown—Tukapa.

22. Teopema Kowmn—Tukapa ons ypaBHEHUS N-ro Nopsiaka.

23. dopmynunposka TeopeMbl [eaHo; HTerpanbHas BOPOHKA.

24, Teopema Kown—Tlukapa ans KOMNnekCcHoOM HopManbHON CUCTEMBI.
25. Onepatopa casura ansa (HC) n (HAC).

26. Teopema 06 OC gns NOC.

27. Teopema o CcTpykType MHOXecTBa peweHun JIOC.

28. YT1BepxaeHue o peweHuax n OC gna NC.

29. Teopema o dep JTAOC.

30. Teopema 0 BblaeneHn BELLECTBEHHbIX pPEeLUEHUN.

31. CefeHne ypaBHEHUS N-ro nopsigka K CUCTeMe.

32. O6uiee pewenue JIHYN.

33. Teopema o dcp JIAOYN.

34. OCHOBHbIE onpeaeneHns Teopum YCTOMYNBOCTMW.

35. YTBEpXAeHe 0 NpMBegEHHON CUCTEME.

36. Kputepun yctonumsoctu J1C

37. Kputepun yctonumsoctu JICIK.

38. Kputepun Nypsuua.

39. Kputepuin Mnxannosa

40. Teopema JlanyHoBa 06 yCTOMYMBOCTM NO NEPBOMY MPUBIIMIKEHNIO.
41. Teopema JlanyHoBa 0 HEYCTONYMBOCTU NO NEPBOMY NPUBIVKEHWIO.

MpuMepbl NpakTUYEeCKUX 3aAaHMN Ha IK3aMeHe

1. ccnegynTe Ha yCTOMYMBOCTL HyNneBoe pelleHne auddepeHumanbHOro ypasHeHus,

. X
ecrnu oneparop cAgura Anst Hero 3apaetcsi popmynoit g/x, = -2, ¢t e[1,+o0)
t

2. BepHo nu crieaytolee yTBEPXKAEHME: ecnn ypaBHeEHUe x' = f(t,x) €CTb CNeACTBME ypaBHEHUS

x'= g(t,x), TO ntoboe pelleHne NepBoro ypaBHEHUS ABNAETCA pelueHmnem BToporo? A HaobopoT?



KOHTpOnbHO-M3mMepuTenbHble MaTepurarbl MPOMEXYTOYHON aTTecTauumn BKITYatoT B cebsa TeopeTuye-
CKue BOMpOChI, MO3BONSAOLWMNE OLEHUTb YPOBEHb MOSTyYEHHbIX 3HAHWI 1 MpaKTUYecKoe 3agaHue, no3Bo-
nawee OUeHUTb CTeNeHb CHOPMUPOBAHHOCTM YMeHUIN U HaBblkoB. KM cogepxuT OBa TeopeTunye-
CK1X BONpPOCa U OAHO NpakTuyeckoe 3agaHue. o xxenaHuio obyyatoLerocs npakTnyeckoe 3agaHne Mo-
XeT OblTb 3aMeHeHO Ha crneayollee 3aaHune, BbINOMHAEMOe B TeYeHe cemecTpa: HauTu npakTuye-
CKyl0 3agady, CBOAALLYOCS K AuddepeHumnansHbIM ypaBHEHUAM U NPeACTaBUTb €€ KOMMbIOTEPHYIO MO-
Aeneb.

YpoBeHb
KpuTepum oueHnBaHnsa KomneTeHuunin cdopmmpo- LLikana oueHokK
BAHHOCTU
KOMMeTEeHUUn
Obyyarowuticss 8 nonHouU mepe gnadeem meopemudeckumMu ocHoeamu | [1oebilueHHbIl OmsuyHo
aUCL(LIﬂ]'IUHbI, ymeem cesda3amb meopuro C ﬂpaKmUKOU, ypo8eHb
Knaccuguyupoeame ypaBHEHUS U [PUMEHSIMb OCHOBHbIE
mMemoldbl  peweHUsi  OBbIKHOBEHHbIX  OugbhbepeHyuanbHbIX
ypasHeHul u ux cucmem; ernadeem HasblKamMu MOOesiuposaHusi
npakmuyeckux 3aday OughghepeHuUanbHbIMU YpPaBHEHUSIMU U
uccredosaHusl ceolicme peweHul 0ObIKHOBEHHbIX

oughgbepeHyuarnbHbIX ypasHeHUU U UX cCUCMEM.

Obyyarowutics enadeem meopemuyecKUMU OCHO8aMU QUCUUIITUHBI; 8 Gasosbiti Xopouwio
uesriom, ymeem ced3amb meopuro (o I'IpaKmUKofI, ypoeeHb
Knaccuguyuposame ypaBHEHUSI U T[PUMEHSIMb OCHOBHbIE
mMemoldbl  pewieHUsi  OBbIKHOBEHHbIX  OughghepeHUuanbHbIX
ypasHeHul u ux cucmem, eriadeem HagbiKamu MOOesuposaHusi
npakmuyeckux 3aday OuchghepeHuuanbHbIMU YpPaBHEHUSIMU U
uccredosaHusl ceolicme peweHul 0ObIKHOBEHHbIX
OuhpepeHyuarnbHbIX ypagHeHuUl u ux cucmem, HO Qoriyckaem
He3HayumesibHble  OWUbKU, Hemo4YyHocmu, UcCrbimbigaem
3ampyOHEeHUs npu peuwleHuU rnpakmu4eckux 3aday

lMopozoeniti Yoosnemsopu-
Obyuvarwutica 4Yacmu4Ho esadeem meopemuyecKkuMmu oOcHosamu YpPOBEHb mersibHO
ducuunnuHbl, pacMeHmapHo crnocobeH Krnaccuguuuposams
ypasHeHuUss U [PUMEHSIMb OCHOBHbIe Memodbl peweHuUs
00bIKHOBEHHbIX AuhhepeHyuarnbHbIX YpasHEeHUU U UX CUCMEM,
He ymeem uccnedosamb dughghepeHyuanbHbIe YpasHeHUs unu
dornyckaem cyujecmeeHHble oWwubKu, He ymeem c8513amb MeOopUro C
rpakmukod.

Obyuyarowutica O0eMOHCcmpupyem Ompbi8OYHbIE, (bpacMEeHMapHbIe - Heydosnemsopu-
3HaHus, doryckaem 2pybbie owubKu. meJsibHO

20.3 ®oHA OLEHOYHbIX cpeacTB C(POPMMPOBAHHOCTM KOMMNETEHLUN CTYAEHTOB, peKo-
MeHAyeMbIn ANns NpoBeAeHUsA AMarHoCTUYEeCKUX pabort

1) 3aKkpbIThlie 3aJaHuUg (TECTOBbLIE, CPEeAHUN YPOBEHb CIOXHOCTU):
1. Bseznenue napamerpa p = y' peKOMEHIYETCS IS PEMIEHUS YPaBHEHMUS

OTBET: 1)
Pemenue: Beenenue napamerpa p = V' pekoMeHyeTcs 171 pellieHUsl ypaBHEeHHs IepBOro MOpsaKa He-
pa3pelIeHHOro OTHOCUTENBLHO MPOM3BOIHOM, B CiIydyae, KOTIa pa3pelInTh €ro OTHOCHTEBLHO TPOU3BO/I-
HOM CIIOKHO, HO MOHO HpeACTaBUTh B Buae: ¥ = f(x,¥') uma x = f(yv,¥").
Dy=+x—siny +y
2)y' = yyfx — sin x + 2y°?
3)y' =xsiny
2. YacTHble peLleHna, Kak1x ypaBHEHUM MOTYT BbITb HaliAeHbl TONbKO METO40M BapuaLn NPOU3BOJIbHbIX NO-
CTOSIHHbIX?
OtseTt: 1) 1 3)



PeweHwne: lInHeliHoe HeO4HOPOAHOE ypaBHEHUE, MPaABaA 4aCTb KOTOPOro HE UMEET CFIELI,MaﬂbeIl\/JI BUA, pe-

” _
waeTcAa TO/IbKO METOAOM BapuaLnn Npon3BoO/IbHbIX MOCTOAHHDbIX. I'IpaBaﬂ 4acCTb ypaBHEHUA Y + 4y - 2thM

X

14 !
y'=2y+y= He cneunanbHOro BMaa, N0O3TOMY UCMOIb3YeTCcA MeToA BapuaLnm NPOM3BOIbHbIX NO-

x*+1

CTOAHHDbIX.

1) y'+4y =2tgx
2) V' +2y'=3y =x’e"

X

n_2 r+ —
3) ¥ yty 241

4) Y' -9y = e> cosx

[na nHeHOro ogHOpPoAHOro AnddepeHLUanbHOro ypaBHeHNA Y'=5y"+4y =0 dYHAAMEHTaNbHYIO CU-
CTEMY pelleHnit obpasytoT pyHKUUM...
Otet: 1) n 4)

PeweHue: s nMHeliHOro ogHopoaHoro anddepeHumnanbHOro ypaBHeHUs Y'=5y"+4y=0 KOPHM Xapak-

TEPUCTUYECKOrO YPaBHEHMSA UMEIOT BUA, A =4y A =1 Takkak KOPHW NPOCTble AeNCTBUTENbHbIE, TO QYH-
o _ Lhx _ X
AaMeHTalbHaa cuctema peweHnn umeetsug, Vi =€ un YV, =€ ° | CooTBETCTBEHHO A8 Hallero cay4as

_ Ax X
Yi=€e nr,=e¢€

1)y=e
2)y=e"
) y=e
4) y=e"

[JNs KaKoro ypaBHeHUA GYHKLUMA L1 =’ ABNAETCA MHTErPUPYIOLLEM MHOXUTENEM ?
OtBerT: 3)

Pewenue: Unmezpupyrowum muodrcumenem 0/ ypasHeHUs. P(x, y)dx+ Q(x, y)dy =0 , Ha3pIBaeTCs Ta-
Kast GyHKUus L(x, y) # 0, mociie yMHOXKEHHS, Ha KOTOpYIo AuddepeHImaibrHoe ypaBHeHHE peodpasyer-

CsI B ypaBHEHHE B MomHbIX auddepentmanax. [pn ymuoxermn €08 Xdx — (¥ —sinx)dy =0y, 4/ = o

TIONy4aeM ypaBHEHHE B TONHBIX Aupdepennuanax € cosxdx—e’ (y —sinx)dy =0

1) xydx+(1+x>)dy =0
2) ydx—(y*+3x)dy =0

3)cosxdx—(y—sinx)dy=0

5. KaKkue 13 nepeymnciieHHbIX ypaBHEHWUI SABAAIOTCA YpaBHEHUAMMU B NOJHbIX AMddepeHumnanax?

OtseTt: 3) n4)



oP 80
Pewenue: Ypasnenue euda * (x, »)dx+ Q(x, »)dy =0 5,4 KOMOPO20 6bINOIHACMCA &y, — ox A1~

emcsi ypagHeHuem 8 noIHbix ouggepenyuanax.
1) y'—y* cosx = ytgx
2) (x—ycosl)dx+xcoszdy =0
X X

3) (x*+ 9+ y)dx+2xy+x+e’)dy =0
4) ycosxdx—(2y—sinx)dy =0

2) OTKDbITbIE 3aaaHUg (TECTOBbIE, MOBbLILLIEHHbLIN YPOBEHb CIOXKHOCTU):
1. Omnpenenuts THI 0COOO0M TOYKH CHCTEMBI

x' =x
"=2x—vy

Omeem: ceoio
Pewenue: Haiidem xonu xapaxmepucmuyuecko2o ypasHeHus.:

55 la-aci-n

(1-A)(-1-A)=0,4, =10, 1, =—1 < 0. CnenopareabHo, 0cobas TOYKa CeJIO.

2. Omnpenenuth TUI 0COOO0H TOUKU YpaBHEHUS
dy 2x—y
dx  x— v
Omeem: yenmp
Pewenue: natioem konu xapaxmepucmuuecko2o ypasHeHus:
1—-4 -1
=(1-A)(—-1-4 2,
PR R R ICER:
A +1=0,4; = £i. CaenoBarenbHo, 0cObast TOUKA IEHTP.

3. MHccnenoBaTh Ha yCTOWYMBOCTD HYJIEBOE PELICHHE ypaBHEHUS

Z}Fm + }FH + E}Fl’ +3y=0
Omeem: HeyCmouuugo

2 30
Pewenue: Buinuwem mampuya I ypsuy .'(2 1 2).
o 0 2

.. 2 3
Brruncinm e€ riiaBHble AMaroHaibHble MUHOPBL: Ay = 2 = 0,A,= ‘ 5 1‘ = —4 = 0. CiregoBarTeiabHO, 10

kpurepuro Payca-I'ypeuna HyneBoe penieHue HeyCTOWYUBO.
4. Omnpenenute TUN ypaBHEHUS

Yy =Z(ny-Inx)
X

Omeem: 00HOpPOOHOE

r_ Yy _
Pewenue: Ypasnenue éuoa ¥ ~ f (;j wm L6 »)dx + O(x, y)dy =0 , KOTOpO€ HE M3MEHSETCS IpPHU

OJTHOBPEMEHHOM 3aMeHe «X» Ha «kx» U «y» Ha «Ky», Ha3bIBa€TCs OJTHOPOIHBIM.
5. VYxkasare HanOosbIee 1enoe ¢, MPU KOTOPOM aCUMIITOTHMYECKH YCTONYMBO HYJIEBOE PEILIEHUE CUCTE-

X' =ax+y+x°,
MBI

V' =x+ay+y*



Omeem.: -2
1

j. CocraBuMm xapaxkTepucTuye-
a

a
Pewenue: MaTpuiia InHeapu30BaHHOM CUCTEMbI UMEET BUJ A = [1

CKOE ypaBHEHUE:
a—A 1
={a—A{a—41) —1,
R EICRRICEPS
(A—a)*—1=0, 4, =a+1,4;, =a—1.][ng acHMOTOTHYIECKOE YCTONYMBOCTH KOPHH XapaKTEePH-
CTHYECKOT0 YPaBHEHHMS JOJDKHBI ObITh OTpHLATeNbHbl: @+ 1 <X 0.

Kputepum un wkanbl oueHnBaHma 3agaHn ®0OC:

1) 3apaHuga 3akpbIToro Tvna (BbIGOP 0QHOro BapruaHTa oTBeTa, BEpHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEpPHbIN OTBET.

2) 3agaHung 3akpbiToro Tna (MHOXKeCTBEHHbIN BbIOOD):

e 2 6anna - ykasaHbl BCe BEpPHble OTBEThI;
o 0 6GannoB — yka3saH x0Tl 6bl OANUH HEBEPHbIN OTBET.

3) 3agaHung 3akpbiTOoro Tna (Ha cooTBeTCTBUE):

e 2 6anna — Bce COOTBETCTBUSA onpeaeneHbl BEPHO;
e 0 6annoB — xoTsa 6bl 0O4AHO CONOCTaBEHNE ONpeaeneHo HEBEPHO.

4) 3apaHnga OTKPbLITOro Tuna (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

5) 3apaHung oTkpbITOro TMNa (4YMcrno):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

3apaHusa pasgena 20.3 peKOMeHAYITCA K MCNONIb30BaHUIO NPU NpoBeAeHUn ANarHocTu-
YyeCKUX paboT C uenblo OLEHKU OCTaTO4YHbIX pe3yfibTaTOB OCBOEHUSA AaHHOW AUCUMNNU-
Hbl (3HAaHMW, YyMEHUN, HaBbLIKOB).



